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USSR/Mathematics - Small Parameter Nov/Dec 52 


"Systeme of Differential Equations Containing Small 
Parameters in the Derivatives,” A.N. Tikhonov, Mos- 
cow 


“Matemat Sbor” Vol 31 (73), No 3, pp 575-586 


Considers the system x' = f(x,z,t), az'= F(x,z,t), 
where x,f,2z,F are vectors of an n-dimensional 
space. Studies the solutions of this system for 
the case where a tends to 0. Cites similar works 
(1950-51) of I. 8. Gradshteyn and A. B. Vasil'yeva. 
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BOOK 

Authors: TIKHONOV» A, N. and SAMARSKIY, A. A. 

Full Title: THE EQUATIONS OF MATHEMATICAL PHYSICS. Q-nd ed., rev. 
Izd. 2-e, 


and suppl. 
mransliterated Title: Uravneniya matematic 
4sprav. 1 dopol. 


PUBLISHING DATA 


neskoy fiziki. 


1 and Theoretical 


. originating Agency: None 
Publishing House: State Publishing House of Technica 
Literature 
1953 No. pp.: 679 No. of copies: 25,000 
1'in, 


Editorial Staff 
A. B. Vasil'yeva, v. B. Glasko, ve. AT 
A. V. Luk'yanov, ©. I. Panych, B. L. Rozhdestvenskiy, 
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TEXT DATA 

Coverage: In this book only those problems of mathematical physics 
are considered which can be solved by using partial differential 
equations. Only part of material pertaining to the methods of 
mathematical physics 1s presented. The theory of integral equations 
and metiuods of calculus of variation are not Ancluded, and approxi- 
mate methods set out only to a limited extent. 


Table of Contents Page 
Foreword 9 
Ch. I Classification of pifferential Equations with 

Partial Derivatives 11 
Ch. II Equations of the Hyperbolic Type 23 
Ch. III Equations of the Parabolic Type 178 
Ch. IV Equations of the Elliptic Type 279 
Ch. V. Propagation of Waves in Space 410 
Ch. VI Propagation of Heat in Spacé 456 
Ch. VII Equations of the Elliptical Type (Continuation 

of Chapter IV) 503 
Supplement: Special Functions 566 
Part I Cylindrical Functions 2/3 575 
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Part II Spherical Functions 619 
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2. Harmonic polynomials 633 
3. Some examples of application of spherical 
functions 645 
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No. of References: Some footnotes scattered throughout the text 
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Magnetization of a magneto-dielectric cylinder with the calculation of 
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1. Chlen-korrespondent AN SSSR (for Tikhonov). 2. Nauchnyy 
sotrudnik Geofizicheskogo instituta AN SSSR (for Enenshteyn). 
(Prospecting--Geophysical methods) 
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5-8 (1952); Izvestiya Akad. Nauk, Ser. Mat. 13, 253-289 
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Effect of the processes of setting electric currents in the earth for field 
measurements in electrical soundings, Dokl. AX SSSR 88, No. 5, 1953. 


Clarification of the causes of wide divergencies, ampfinting to several 
tens of percent, in different field measurements conducted in the same locality, which 


canmot be due to results of chance errors. Indebted to A.I.Dyukhov and A.M.Zagarmistr. 
Submitted , Dec 52. 258778 
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"Relationship Between Earth Currents and Earth quakes" Tr, Geofiz. in-ta AY SSS 
No 25, 1954, 191-121 


A relationship between the propagation of seismic waves and the appearance of 


ffect is held possible. 
© which may propagate 
aves and electric perturba- 
motions of the terrestrial core, 


an elec!romagnetic perturbation, the so-called seismoelectric 6 
The effect originates in slow undulations of the terrostrial cor 
a3 an elastic wave, The noticed coincidences of sélsmic w. 

tions indicate the necessity of recording tho slow 
(RZhFiz, No 10, 1955 ) 
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LEV3IRNZON, Leonid Samuilovich, 1879-1951 (deceased); NEKPASOV, A.I., 

akadetik; TIKHONOV, bal: IG'YUSHIN, A.A. ; SOKOLOVSKIY, V.¥.; GALIN, 

L.A.3 SHCH? WEY, V.N., doktor tekhnicheskikh nauk; THEBIN, F.A., 

doktor tekhnicheskikh nauk; GRIGOR'YEV, A.S., kandidat tekhnicheskikh 

nauk; SEDOV, L.I., akademik, redaktor:ZVOLINSKIY, N.V., professor, 

redaktor: ALBSKEYEVA, T.V., tekhnicheskiy redaktor. 


[Collected works] Sobranie trudov. Moskva, Izd-vo Akademii nauk SSSR, 
Yol.4{ Hydroaerodynamics. Geophysics] Gidroserodinamika, Geofizika, 
1955. 398 p. (MLRA 8:11) 


1. Chlen-korrespondent AN SSSR (for Tikhonov, I1l'yushin, Sokolovskiy, 
Galin) 
(Geophysics) (Fluid dynamics) 
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LEYBENZON, Leonid Samuilovich, akademik; NEKRASOVY, A.I., akademik; 
TIKHONOV, A.N.; IL'YUSHIN,A.A.; SOKOLOVSKIY, V.V.; SHCHELKACHEV, 
Von ;doktor tekhnicheskikh nauk: THEBIN, F.A., doktor tekhni- 
cheskikh nauk, redaktor; GALIN,L.A.; GRIGOR'YEV, A.S., doktor 
tekhnicheskikh nauk; CHARNYY, I.A., doktor tekhnicheskikh nauk, 
redaktor; ALEKSEYEVA, T.V., tekhnicheskiy redaktor. 


[Collected works] Sobrante trudov. Moskva, Isd-vo Akademii nauk 
SSSR. Vol.3.[Petroleum engineering] Heftepromyslovaia mekhanika 
1955. 678 p. (MLRA 8:10) 


1, Ghlshckorwesponiont AN SSSR (for TMikhonov, I1'yushin, Soko- 
lovekiy ana Galis) 
(Petroleum engineering) 
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USER/ Physics - Magnetization ew og A EPO FD-3156 
Card 1/1 Pub. 153 - 12/26 
Author : Tikhonov, A. N; Samarskiy, A. A. 
Title : “Meanetization of a cylinder with winding taking account of magnetic 


viscosity 
Periodical : JZhur. tekh. fiz., 25, No 13 (November), 1955, 2319-2328 


Abstract : he authors consider the following problem: a conducting cylinder of 
infinite length parallel to the z-axis is situated in a constant 
magnetic field such that at moment t=O within the cylinder there is 
established a constant magnetic field of strength H, directed along 
the z-axis; at moment t#O the external field is abruptly changed from 
HH, to H#H;, which can be greater or less than Hj, with the possibility 
H1s0. They note that the solution on the basis of the Maxwell equations 
was first obtained by B. A. Vvedenskiy (ZhRFKhO, 55, 1, 1923; see also 
A. N. Tikhonov, Sbornik statey pod red. V. K. Arkad'yeva, Publishing 
House of Dept. Tech. Sci. of Acad. Sci. USSR, p- 80, 1938). The aim 
of the authors in the present article is to solve the problem of magnetic 
reversal of a conducting cylinder in the presence of not only elastic but 
also viscous magnetization, a similar problem for the case of plane layer 
having been considered by A. N. Tikhonov, ZhIF, 7, 38, 1937. The authors 
acknowledge that the works of R. V. Telesnin (ZhETF, 18, No II, 970, 
1948; DAN SSSR, 25, No 5, 1950) suggested the present problem. 


Submitted +: October 29, 1952 
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ceechwa in higher mathematics; for the Physics Vaculty) Progranuma 
po vysshei matenatike (dlia figicheskogo fakul'teta), 1956. 7 p. 
(MIRA 11:3) 
1. Moscow. Universitet. 2, Chlen-korrespondent AN SSSR (for 
Tikhonov) 
(Mathematics--Study and teaching) 
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SUBJECT USSR/MATHEMATICS/Differential equations CARD 1/1 PG - 608 
AUTHOR BUDAK,B.M., SAMARSKIJ A.A., TICHOWOV A.N. 
: TITLE Collection of problems for mathematical physics. 


PERIODICAL Moscow: State publication for technical-theoretical literature 
684 p. (1956) 
reviewed 2/1957 


This collection originates in a textbook of Samarskij and Tichonoy (The 
equations of mathematical physics, Moscow 1953) and a smaller collection of 
problems of Budak (Collection of problems for mathematical physics, MGU-MMI 
(1952)). But this material is still extended, especially it is represented in 
a detailed manner. 130 pages contain problems and questions and 980 pages 
contain solutions and instructions for solutions. Only boundary value problems 
for partial differential equations of second order are treated. The knowledge 
of the general theory is assumed. In three chapters the three types of 
equations are treated, the chapters are subdivided according to methods to 

be applied. There follow again three chapters with the sane busdivision which 
treat essentially more difficult questions. An important part of the problem 
consists in deriving the differential equation and its boundary conditions 
from the given physical problem. The method of solution is given so detailea 
that a self-study for students is possible. The book represents a source af: . 
wealth for the applied matmematician and for the theoretical physicist. 
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(MLRA 9:7) 
l.Akademiya mauk SSSR, Geefizicheskiy institut. 
(Blectremaguetism) 
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Possibility of utilizing the impedance of a natural terrestial 
electromagnetic field for studying its upper layers. Izv.AN SSSR. 
Ser.geofiz. no.4:410-418 Ap '56. (MERA 9:8) 


1. Akadeniya nauk SSSR, Geofisicheskiy institut. 
(Terrestrial electricity) 
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SUBJECT USSR/MATHEMATICS/Differential equations CARD 1/1 PG - 426 

AUTHOR TICHONOV A.N. 

TITLE On difference schemes for equations with discontinuity 
coefficients. 


PERIODICAL Doklady Akad. Nauk 108, 393-396 (1956) 
reviewed 12/1956 


For the solution of the boundary value problem 
a a 
so (k(x) 2) » - £(x) (O<x<1), y(0) = y'(1) 20 
dx dx 

the differential equation is replaced by the difference equation 


2 
(4iyj_, + Cay, + Buy,,,)/h* » ~f(x,), 


where A.,B,,C, are linear homogeneous functions of k(x, _4)s k(x,), k(x, ,,) 


with constant coefficients. The author investigates the convergence of the 
solution of the difference boundary value problem to the solution of the 
given problem in the case that k(x) is piecewise continuous as well as its 
first (or its first and socond) derivative. 
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Models Optique pour l'interaction avec les noyaux des neutrons d'energie 
moyenne.” 


report presented at the Intl. Congress for Muclear Interactions (Low Energy) and 
Nuclear Structure (Intl. Union and Applied Physics) Paris, 7-12 July 1958, 
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AUTHORS: Tikhonov, A/N, and Skugarevskaya, O.A. 


TITLE: the Interpretation of the Creation of an Electric Field 
. in a Layered Medium (Ob jnterpretatsil protsessa stanovleniya 
os elektricheskogo polya v sloistykh sredalch 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 
1958, Nr 3, PP 358-362 (USSR) 


ABSTRACT: It is assumed that the field is excited by a4 direct current 
dipole on the surface of & layered, semi-infinite mediun. 
Curves are calculated of the spatial aistribution of the field 
for the equatorial and axial positions of the source and the 
measuring dipoles. The electric field is found to depend on 


the specific resistance of the medium, the distance from tne 


with two and three layers and an equatorial layout at const— 
ant time. The two-layered example has 2 conductor resting on 
an insulator and the three-layered has a top layer with four 
times the resistance. of the midale layer and, again, an in 
gulator as the pase. The author next gives curves for the 
variation of field with time, The experimental curves in 
this type of experiment are usually plotted as apparent S.2ce~ 
4fic resistance against either distance wesween the dipoles 
sane jen” time, To interpret this experimental data, tne curve shus 
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U9 58-3-D/NG 
On the Interpretation of the Creation of an Electric Field in a 
Layered Medium, 


drawn is replaced by the most appropriate theoretical wave. 
In the particular case of a layered medium underlain by a 
semi~infinite expanse of high resistance an asymptotic form 
of the calculation can be made in order to find the specific 
resistance, etc, Acknowledgement is made to K,i.Koroleva for 
her participation in the calculations, There are 8 fivures 
and 8 Russian references. 


ASSOCIATION: Academy of Sciences USSR, Institute of Physics of the 
Earth (Akademiya nauk SSSR, Institut fiziki Zemli) 


SUBMITTED: May 28, 1957. 
AVAILABLE: Library of Congress, 


Card 2/2 
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: AUTHOR: Tikhonov ,4-HN-, Corresponding Member sov/20-122-2-7/42 
eo fo) 6 Acade f Sciences of the USSR and 
Samarskiy, A.A. 
TITLE: On the Representation of Linear Functionals in the Class of 
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PERIODICAL: Doklady Akademii nauk SSSR, 1958,Vol 122,Nr 2,pp 188-191 (USSR) 

ABSTRACT Let a(t) be theiclass of the functions piecewise continuous 
on (a,b). Let the functional A[f] be defined on a(t) by 1.) 
Aft,+ fy) = a[t,]+ [fo] 2+) Ja[f\¢u suplf] . Put 


{4 for a<x<B 
Le (2) - { 0 for §<x <b 
1 for x= 
T (x) a | . 
% 0 for x#& 
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ale) = 4 [tg] » (8) = 4 [7 
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Theorem: A(t] = ) £(x)aok (x)+ Y(t G,) (4, (§,)-*@,)] + 


00 

+ £163) [6,)- GE} + > OG joy 
Here (2) = d() a2 oS 5) . Ze) the continuous part 
of 4&(E); i.e. s5 


ae) = &(€) os [ 2,164) . 4,6,)] 


furthermore _ S = a 
&(€) aA(G +0) y &, (S) 2 ALG -0) , there being at 


most a countable set of points at which 6” (e) fo. 
Three further theorems deal with the différence of two linear 
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AUTHORS: . Tikhonov, A.tL.,Corresponding Member, SOV/20-122.-4-6/57 
Academy of Sciences, USSR, and Samarekiy, Ak. 

TITLEs On Homogeneous Difference Schemes (Ob odnorodnykh raznostnykh 
skhemakh) 


PERIODICAL: Doklady Akademii nauk, SS5R,1958,Vol 122,Nr 4,pp 562-565 (USSR) 


ABSTRACT: The paper is a continuation of the formerly published 
investigation [Ref 1] of the authors. They propose several 
schemes of differences which are suitable for a solution ag 
uniform as possible of different differential equations. 
There are 2 Soviet references. 


SUBMITTED: June 20, 1958 
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retsenzent; BUDAK, B.M., doteant, retaenzent, rods: GORBUBOV, 
A,D,, rede; MURASHOVA, H,Ya., tekhn.red. 


(Methods of calculations) Metody vychislenii. Moskva, Gos.izd-vo 
fizsiko-mtemlit-ry. Volel. 1959. 464 p. Vol.2. 1959. 619 pe 
(MIRA 13:5) 
1. Chlen-korrespondent Akademii nauk SSSR (for Tikhonov). 
(Electronic calculating machines) (Humerical calculation) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4" 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4 


PAUSE ROE BHAI GASES RE SRE eaten 
anes CERI irr aA ADEE Sn OE Ra Me a OE CE LSE ATE 
tee oe PEE RED pte ha dbe pong eistotee ee Tek oe? ae tae pes sett hs, EE Se a ras an 


5g SOTA PR, AS ERE 
a - i ee te 
ore 


SOV/49-59-1-6/23 
AUTHORS : ‘Pikhonov, &. H.and Sveshnikov, A. G. 


. TITLE: On the Slow Motion of a Conducting Medium in a 
Stationary Magnetic Field (0 medlennom dvizhenii 
provodyashchey sredy v statsionarnom magnitnom pole) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 
1959, Nr 1, pp 49-58 (USSR) 


ABSTRACT: In certain geophysical problems, such as determination 
of the speed of ocean currents and in cosmic electro- 

dynamics, it is necessary to allow for the effects 
produced by the motion of a conducting medium ina 
stationary magnetic field. Several workers (Refs 1-3) 
dealt with determination of the electric field 
induced in ocean currents by the constant magnetic 
field of the Earth, These workers did not allow for 
the finite conductivity of the ocean floor and the 
width of the currents. The present paper is a 
theoretical discussion of the same problem of motion 
of ocean currents in the Barth's magnetic field but 
with allowance for the effects mentioned above. 
If the medium Comme. is uniform (electrical 

Card 1/3 conductivity o = const.) and moves with a constant 
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eres 


velocity WW, = const.) in a constant magnetic field 
(H, = const.), then the induced electric field Ef 
(only the horizontal x-component is not equal to zero) 
is given by af 
_ _ vo fe) > 
BL = Cc Hy (13) 
where c is velocity of sound and 


H? is the vertical component of the Earth's 
magnetic field, 
If Ho = 0,2 gauss and seawater moves at 10 km/hr, the 
induced electric field is of the order of 6 x 10 -? V/cm, 
Eq.(13) may also be used to find the speed of an 
ocean current J from known values of H° and EY 


This simple formula is, however, only a first sepraxe 
imation and more complicated expressions are derived 
by the author. These expressions allow for the finite 
conductivity of the ocean floor and for the width of 
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Field 


the flowing current,  —. 

Acknowledgments are made to v. v, Novish ‘for his 
advice, 

There are one figure and 6 references, 3 of which are 
Soviet, 3 English. 
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TITLE: On the Development With Respect to a Parameter of Integrals 
the Kernel of ‘hich is of the Type of the § -runction 


PERIODICAL: Wauchnyye doklady vysshey shkoly. Fiziko- matematicheskiye nauki, 
1959, Nr 1, pp 54 - 61 (USSR) 


ABSTRACT: The author consider integrals 


yt 


+ b 
(1) x| ays, 2 = ( D (xex,3 h)f(x)ax (a<x <b) 
a 
where x= x, 
(2) Plex, ») = £( 2): 
Let | f(x)]| <x, en , and continuous in x = x, 
(az Xo <b). Let the function wW(%) be absolutely intapeabie 


and foi S-> +t o let it have the development 


q q qa 
w(E) = +t Leia Se (&) , lin 3" 9 (3) = 0 
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On the Development “ith Respect to a Parameter 50V 4155-59-1-9/30 
of Integrals the Kernel of which is of the Type of the -Function 


Let the function £(x) have & aifferential of the order k +1 
in Xe Under these assumptions there nolds the asymptotic 


development 

2 .n. n 
(4) J=3I,+ hd, + nod, + veet n J +h y(h) ‘ 
where €(h)>0 with h-vO - Here 


(k bf x)ax 
s agag ee ah fy ede 


k k k! + 9K ket 
(x-x,) 


wet £f2)(x,) 1 1 | 
~ 4h » sites) ed -— 5s | 
k+ s!(k-s -3 = 
B= (b-x,) (a-x5) 
where £, (x) is the remainder term of the Taylor development 
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kk 
of f(x) at the point x = x, and a, = ¢ E op (8 ae (the 


intesrals are understood in the sense of the principal value 
at the point x = xX, or F = +t o). 


The proposed method can be extended to the case of several 
variables. 


ASSOCIATION: Moskovskiy sosudarstvennyy universitet imeni .V.Lomonosova 
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AUTHORS: Pikhonov, Aste: and Samarskiy, +4: 
wi epg 
PERIODICAL: fmuchnyye doxlady vysshey shkoly- nigiko-matenaticheskiye nauki,; 
1959, Hr 1, PY 62 - 76 (USSR) 
PITLEs On the Asynptotic development of Integrals “ith a Slowly 
Decreasing Kernel a 
ABSTRACT: the authors investigate the asymptotics of the integral 
: : Fe Seat: <2 Pome 
ee ae ae Fils €; et 
(14) Tin,xo i F. : { a ae (x)dx 
a 
for h70 if the function w(%,) has the form 
F n/dy a, a - ee 4 . 
(4') a (§) => Gs + on 7a Oe + Als) $ we C4) =0 ine for 
kei? . fh ie: 
a 
It is shown that under the assumption that }f(x)j <-%  on 
(a,b) and f(x) in x(a <¥5 <>) has a differential of 
(nvi)8* order, while w(E) is absolutely integrable, there x 
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holds the asymptotic development 


— “a 
T= “\ (g, nh + g,)n° +h” e(n) 
$=0 
CyCh)"o: for «<n, 0): 4 aexa 


(s) x 
=—(qt_ —g- ge uA Gl) and can be represented by 
5 (Ga aa? s! 3 eee ° 
a certain combination of sums and integrals, 
There is 1 Soviet reference, 
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SOV/49-59-6-2/21 
AUTHORS :Tikhonov, A. N., Skugarevskaya, O. A. 


TITLE: “Esymptotté Behaviour of Formation of the Electromasnetic 
Field, 


PERIODICAL: Izvestiya Akademii nauk SSSR, 
1959, Nr 6, pp 804-814 (USSR) 


ABSTRACT: The formation of an electromagnetic field in the ground 
at greater distances from an underground dipole is described, 
The components of the electric field on the axis x are de- 
noted as E(x, y, 2, t) while the vertical components of 
the magnetic field are denoted as H, (x, y, 2, t), The re- 


ceiving dipole is placed at the distance 9 = x +yY 


(Fig 1), In order to obtain the asymptotic expression of 
the field, the Bessel function, Eq (1), and the expressions 
(2) and (4) are introduced, Thus the formulae (4) to (6) 
are obtained, It should be noted that X(z, t) =0 


(Eqs 7-9). Therefore, the terms in Eqs (4), (5) and (5) 
containing X,(0O, t) are excluded. As an example, a 


Seriya geofizicheskaya, 
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homogeneous layer of the thickness L and of the conduct— 
ivity o0 = 9) ; placed on a non-conductive base (Fig 2) 


ig considered. The conditions describing ky (2, t) are: 


a —— 
ae Ot 


6x ox 
Ber ne (2 = 075 we 7 0 (2 = Ds 


X, (2, 0) = 0 (t = 0) ° 


The function X,(2, t) at t-> oo cannot converge to 
X, (2, &) due to z = O (direct current), i.e. it would 


increase together with an increase of t ., Therefore it 
cannot be shown that: 
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X,(z, t) = Ct + Xz, t) 
Z(2, t) = x6) (2) + ¥(z, 6), 


lim X, (2, t) = 0 
tao 


where Z, (2, t) yvepresent the limiting values, described 


by Eqs (10) to (19). Figs 3 and 4 illustrate the curves 
characterizing the formation of the electric field, for 


the case of equatorial and axial distribution of electrodes, 
respectively, The axis y represents the logaritha: of 
Eh and B&| 9=x while the axis x represents the 
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Asymptotic Behaviour of Formation of the Electromagnetic Field 
logarithm of T (top of p 812). The values of 


on > oe = and idx _ ox 


i The 
are equivalent to the stationary components E, P 


urv i = ding to 
lotted for various lL /i accor ° 
R f ig “the  otted curves were calculated from tote 
alee Of this ieare e ge ae : vee 
Eas (17) to (19) for the : 
feon ee aes between the electrodes, 01 O,l . 


i = t the 
The asymptote intersects the axis log PK O a 


j leulated from Eq (20), 
point 3 , for which log +, was ca 
where: 


3g = 10? Q 


ivi ined from: 
Card 4/5 The conductivity 6, was determine 


APPROVED FOR RELEASE: 07/16/2001 


CIA-RDP86-00513R001755610020-4" 


"APPROVED FOR RELEASE: shh Sialic CIA-RDP86- OST oRUOL 7S poLuee’:s = 


Baas ap = 
a RTEES aeadees i ERR eer eae 
sears 


SO0V/49~59~-6-2/21 
the Electromagnetic Field 
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3(o,t, ad t) 


Thus the segment ABC of the curve is described in terms 
of Ss o,k for the large L = o/f. Acknowledgments are 
made to K, P, Korolev for his work on the calculations, 
There are 5 figures and 15 references, of which 12 are 
Soviet and 3 are English, 


ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli (Academy of 
Sciences USSR, Institute of Physics of the Earth) 


SUBMITTED: April 15, 1958. 
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AUTHORS: Tikhonov,—A;-#e and Skugarevskaya, O. A. 

TITLE: On the Asymptotic Behaviour of Formation of the Electro- 
Magnetic Field in Stratified Media 

PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya, 
1959, Nr 7, PP 937-945 (USSR) 

ABSTRACT: This is a continuation of the work published in this 
journal, 1959, Nr 6 (Ref 1). The assumption is made that 
the source of disturbances is represented by a dipole dx 
long, placed in the origin of the coordinates xyz (Fig 1). 
Then the asymptotic formula of the electric field 
E,,(, y, 2, t) and the vertical components of the magnetic 
field H, (x, y, 2, t) are defined as Eqs (1)-(3) (Ref 1); 
The problem of the formation of the asymptotic field can 
be solved when the limiting conditions of x, and 2, are 


defined, This can be done when the main terms of Eqs (1)~(3) 
are calculated in respect to 9 ,; i.e. the functions x, 


and Z, and the function X, are determined, The former 
are expressed as in Ref 1, the latter can be written as: 


Card 1/4 


APPROVED FOR RELEASE: 07/16/2001 


CIA-RDP86-00513R001755610020-4" 


ewer FOR RELEASE: 07/16/2001 


RESTA: 


CIA-RDP86-00513R001755610020-4 


2 See e 


PSIBDRIG Reewaores pune Y 


aC CUR ADy TOTS ASRS eneeew EE 


30V/49-59-7-1/22 
On the Asymptotic Behaviour of Formation of the Electromagnetic 
Field in Stratified Media 
X, (z, $) = Ct +X,(2) + 4, i: x 


where the functions X, (2) and %, (2, t+) are defined by 
Eqs (4) to (6). The function X, Gx) within the limits 2 
and 4 , which are equivalent to QO and z , can be def- 
ined as Eas (7) to (9). Since the function %, (2, t) for 


large +t with the accuracy of e is disregarded, then 
the expression for X, (2, +) will take the form as stated 


at the top of p 940. The conditions of the function X(z,t) 
can be described as Has (10) to (14). The function Z (25%) 
can be derived from the relation 2 (2,6) aeR(2)t + Z(2z) 

where R(z) and Zz) are limited by the conditions Eas (15) 
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Stratified Media 
and (16), 
stratification (Fig 2), 
Z 0% %) in Eas (1) 
derivate is found. 
Z'(Y) =8 
(21) are obtained. 


-Pield in 
where the value 


ot 


N, 


sn Eqs (1) to (3), 
found as 
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js introduced in Eq (16). Thus, Eqs (18) to 
Finally, 


the components E,, 


shown in the lower part on P O44, 
components of the electromagnetic field of the stratified 
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related to the earth's 
in Eq (17). The function 
be determined when its 


term 


when the derivate 


x 
o2 (0, t) = 2Nt + M(O) 


is determined and substituted into the expressions for 


M(O), X5(0) 


and E., will be 
Thus, the 
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medium are determined in terms of a total conductivity S 
and by the supplementary characteristics of the medium 


ekv E Os 


Eo U o.|° 


Hy . 


The latter can be found experimentally in the same way as 
S and Oo, were obtained, The case of a e-layer cross- 


section described by 6, , S55 , h, and h, placed on an 


insulator will be published later. There are 2 figures and 
1 Soviet reference, 


ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli (Academy of 
Sciences, USSR, Institute of Physics of the Earth) 


SUBMITTED: April 15, 1958. 
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AUTHORS: Tikhonov, A. N., Shakhsuvarov, D. N. 
Bianca Mie 
TITLE: ‘The Electromagnetic Field in a Distant Zone of a Dipole 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya, 
959, Nr 7, PP 946-955 (USSR) 


ABSTRACT: The asymptotic field generated py a dipole in a strati- 
fied medium is described. A graph of the electric compon- 


ent t, calculated according to Ref 1 for the e-layer geo- 


logical cross-section is jllustrated in Fig 1, Fig 2 rep- 
resents a similar graph for 4 4—layer cross-section with 
an application of a non-conductive screening. The magnetic 
field B in the l-layer medium placed on an insulator is 
illustrated in Fig 3. The vertical component of B, and 


the electric component E, are defined by Eq (1), where 
the function Z(A, 2) for the layer 24 &2zK0 is 


found from Eqs (2) to (6) and the limiting conditions of 
%(z) are given by Eq (7). The value of B, calculated 


from Eq (5) can be expressed as: 
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In a particular case of the homogeneous layer fre = const 
the separation coefficients of the function Z Y, 0) can be 
defined as Z, and Zo (top of p 950) and the function 


f(A, 2) can be found from Eqs (8) to (13) which are sub- 
stituted into Eq (1). Thus the general formulae oe are 
obtained, which, in the l-layer case, becomes Eq (15) 
(Fig 4). The vertical component of the field . of low 


frequency for the layer conductivity y =y¥(z) can be con- 
sidered as a function 8, (z 3.0, w) for small values of 

w . Then the function Z,(2z, w) can be defined from Eqs(16) 
to (21), Similarly, the function Z5(z, w) can be defined 
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from Eqs (22) to (28) and then 5 is determined ag 
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If the layer is of an ideal conductivity ( Yo 00) , then 


instead of the limiting conditions (7), those expressed in 
Eq (29) should be considered, Thus, the functions (30) ana 
31) are defined, Thg relationship of the amplitude of the 
tude of ho/A. is 
illustrated in Fig 4, curve (6). As a result of these cal- 
culations, a method of interpolation can be devised, when 

difficulties occur in measuring the field, due to limitat- 
ions of the apparatus, In this_qase, the formula on P 955 
can be applied where hl and BS are the real and inter 
polated values of Bt - There are 4 figures and 2 Soviet 
references, 
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An Attempt to Distinguish the Equivalent Layers by Means of an 
Alternating Electric Field 


frequency for different distances is shown in Fig 5, 
while Fig 6 gives the amplitude 5, (r = 11 km) and 

Fig 7 shows the magnetic component 7 ¥ B (r = 11 km). 
These curves indicate that a displacement of the 
electromagnetic field can be applied for the determination 
of layers equivalent to the DC method. The method 
described can also be used in a multi-layered cross- 
section. 

There are 7 figures and 5 Soviet references, 
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TITHE: On the Problem of Interference Effect in tne Inductive 
Method of the Aero-electrosurvey 


PERIODICAL: Izvestiya Akadenii nauk ECR, Seriya geofizicheskaya, 
1959, Nr 9, pp 1393-1395 (USSi.. 


ABSTRACT: A methced is discussed where an .mitter, in the form 
horizontal frame is aa on the aircraft flying p 
to the ground surfsce. A canister, hanging below ¢: 
craft, contains « ee ee and this arransement permits 

the measuring of the vertical as metic field. The error 

of the measurement, due to eg v..trations of the canister, 
which causes the interfere: cun te determined fron 

the vertical component of ric field, Eqs (1) and (2) 


P 
a 
H 


where r, 4, - ovlindvica: Untee K - wavins, no = O 
an sir, I = current of tis . 8S freve surface, L - 
angle between the vertical an?! the frane, h - neighy. 


The first term of BE, (2) represents tne initial field H 
related to R and a as illustrated in Pig 1. ‘The second 
term of tq (2) represents the reflected field H, which 
Card 1/2 depends on R, h, «@ and k, The latter being complex, is 
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Signal P can be defined as Eq (3) where “Ny 2 1000 tw - 
Wave length, The relationship between p and R, : 
is Tepresentadg in Fig 5. The Wao onitude or thea iuterfar 
ence fF fon the canister vibrations * 2° can be define? 
as Eq (4), Its relationship to R, hy and ai.: 


o 7S 4bUSty = 


value of (h ~ R) decreases, There are 9 figures, 
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ee 

TITLE: On a Possibility of Applying the Inductive Method of 
Aero-Blectric Survey for Geological Mapping 


PHRIODICAL: I2vestiya Akademii nauk SSSR 
1959, Nr 10, pp 1481-1485 (USSR) 


ABSTRACT: This is a continuation of the authors' work on this 
subject published in this journal, Nr 9, 1959, where 
they have shown that the vertical component of 
magnetic field can be measured under interference 
conditions, An attempt is made in the present work to 
determine the geological characteristics of deposits 
py means of a vertical component of the magnetic field 
in a limited range of. frequencies, The Warth is 
assumed to be a two-layered medium, i.e. a homogeneous 
half-space with resistance p, is overlaid by a 
stratum of deposits of thickfiess€ and resistance at 
The corresponding wave numbers (Fig 1) are 
Ko = w/e - in air, k, = (1 - i) 27T/h, - in deposits 


and ky = (1 - i) 27/Ap - in bottom layer (A - wavelength). 


Two cases can be distinguished: (A) The layer of 
Card 1/2 deposits has a resistance much smaller than that of the 


Seriya geofizicheskaya 
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substrate, i.e. the layer of the thickness @ lies on 

&@ non-conducting base, The vertical component of 

the magnetic field Im H, at a height h is defined by the 
formulae at the bottom of p 1481. This case is 
illustrated in Figs 2 to 4, (B) The layer of deposits 
is thin in comparison with the wavelength and it is 
placed on a homogeneous conducting half-space, In this 
case deposits are substituted in calculations by an 
effective resistance 7? =P,/l. The vertical Jagnetic 
component is defined by the formula shown 2t the 

bottom of p 1483, This case is illustrated in Figs 

5 to 8. There are 8 figures and 2 Soviet references, 
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AUTHORS: Tikhonov,.A. N., Shakhsuvarov, D, N., and 
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TITLE: On the Resolving Power of Electromagnetic Sounding 
in the Presence of Intermediate Non-conductive Layers 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya 
1959, Nr 10, pp 1455-1459 (ussR} ‘ 


ABSTRACT: In the case of alternating electromagnetic fields! the 
presence of a non-conductive TIayer does not act as a 
barrier and therefore such fields permit in principle 
investigation of screened formations, Only a certain 
range of frequencies can be considered in this case, 
i.e. the amplitude and phase characteristics of the 
Magnetic and electric components should be determined 
according to their properties, This can be explained 
by Fig 1, where curve 1 is calculated for a four—layer 
cross section with the following parameters: ho = hj/64 


hz = hy, h, = 0; Po = Os P3 = Py Py =m, 
This curve is similar to that for a two-layer cross— 


section, but the thickness of the second layer is 
Card 1/3 equal to that of the top one: hy = ho = hz, 
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hy = 5 Po =o, Ps =P}; Py = o. Curve 3% corresponds 


to a layer of the thickness h, placed on an insulator, 
In all these three cases r/hj = 8 (r - distance between 
receiving and transmitting dipoles), It can be seen that 
a suitable range of frequencies should be chosen so 
that -O.l Clg “l/r < 0.3 (“.1- wavelength in top 
layer). If, for instance, f, = 10 ohms and r = 10 kn, 
then this range will be 0,2h “f < lh. This is 
illustrated in Fig 2 which gives the phase-frequency 
curves corresponding to Fig 1, Fig 3 shows the 
amplitudes in relation to the distance r for a given 
frequency, where the curves 1] and 2 correspond to 

Fig 1, and the curve 4 - three-layer cross section 
with hy = h,/6, hz ae ; P5 = OF 5 fz = fy: 


Card 2/4 The frequency curves of the amplitude B are a) 
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in Figs 4 and 5, 


There are 8 figures and 1 Soviet 
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TITLE: On the Properties of an Electromagnetic Field Generated 


a SSSR, Seriya Se ofizicheskaya, 
1959, Nr 1i, pp 1670-1672 (usgp) 


Calculated from Eq (2), The magnitude of horizontal] 
displacement O can be expressed ag Eq (3), where 
= HA ~ effective Conductivity, The Meenitude of S 
can be determined from Ba §?) (Pig 2), The thickness 
O P 


The phase curve 
Card 1/2 i, Shown in Fig 4, fop which the thickness h can be 
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On the Properties of an Electromagnetic Field Generated by the 
Dipole in a Layer on an Insulator 


determined for the conductivity calculated from Eq (3). 
Thus the parameters of a layer can be defined from 
poth the amplitudinal and phase curves. There are 4 
figures and 2 Soviet references. 
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AUTHORS: cttchonov; Ket correspond ine Member; sor /20-124-3- 9/67 
i Academy of Sciences, USSR and Samarskly, Bete 

TITLE: On the Convergence of Difference Schemes in the Class of 


Discontinuous Coefficients (0 skhodimosti raznostnykh skhen 
vy klasse razryvnykh woeffitsiyentov) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959 ,VOl 424,Nr 3s 
pp 529-532 (USSR) 
ABSTRACT: The authors consider so-called conservative and quasi-~- 
conservative aifference schemes for the equation 


Lu =z sa & =~ f(x)» Ocxdl a Ocmep(x)SM > 
where p(x) possesses points of discontinuity. Rather conm- 
plicated necessary conditions of convergence are given. The 
general type of the difference schemes satisfying these con= 
ditions is determined. Altogether there are given 2 theorems 
and 3 lemmata. 
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There are 4 Soviet references, 
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TITLE: mot the best .omogeneous Difference Schemes (Ob odnoy nailuchshey 
odnorodnoy raznostnoy skheme | 


PERIODICAL: Doklady Akademii nauk,1959,Vol 124,Nr 4,pp 779-782 (USSR) 


ABSTRACT: The present paper is a continuation of /Ref 17. In Mes fed 
the conditions of convergence of the difference scheme nP are 


given which is used for the solution of 


py ot - f(x) 
dx p(x) dx xy 


In the present paper the authors investigate which of these 
schemes have a second integral order of exactness. It ig shown 
that there exists only one such "bast" scheme; for f(x) 0 it 
is the scheme: 
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A similar uniquely "best" scheme exists for f(x) 0. 


Ther are 4 Soviet references. 
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Tikhonov, A.t. 1/ 20-125-5-7/6.. 
Corresponding Member, AS USSR - 


On the Asymptotic Behavior of Integrals Containing Bessel 
Functions (0b asimptoticheskom povedenii integrulov, 
soderzhashchikh besselevy funktsii) 


Dokledy Akademii nauk SSSR, 1959,Vol 125,Nr 5,pp 982-985 (USSR) 
The author investigates the asymptotic behavior of I(g ) = 
fo) 
“f JCA 3 )ECA DAA for @->m. 
re 
Theorem +3: Let the function F(A ) and its n first derivatives 
be of bounded variation on [0,@); let pl?) (9) = 0 for 
k=0,1,.-.,m, where m -[ 34); let POM) (A) o be bounded, the 
other derivatives be continuous. Then 
1 
1( 8) a EEE 5 E(8 ) 


where € ( 3) 0 for oa 
Theorem 2: Let the aeounghene of the firat theorem be 
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satisfied with the exception of F\2™)(9) «0. then 


F(0) F"(0) (2m), 
F 0 1 
where m = [2], C, = 1, Coy 7 (ay" aera 2k-1) . 


Theorem 3: Let F(A) satisfy the assumptions of theorem 2. Let 
the function Fr, yl) = A[F(A)-F(w )] be of bounded variation 


together with the first n+1 derivatives; let F i be bounded, 


let the other derivatives be continuous. Then 
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be different in general. , , 
Fundamental theorem: For h20 the integral 


I [h +x 5 t | = ReaFF8) eee 


has the asymptotic expansion 
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if the following conditions are satisfied : 
1.) f(x) is bounded on (a,b) and has a differential of 


order (n+ 1) in X, > 


2) (6) 4s absolutely integrable on every finite interval. 
The following denotations are used: 
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AUTHOR: Tikhonov, A» Nes Corresponding Member, gov /20-126-5-1 5/69 
oH AS USSR 
TITLE: On the Propagation of a Variable Electromagnetic Field in an 


Anisotropic Mediun Consisting of Several Layers (0 yagprest-a- 
nenii peremennogo elektromagnitnogo polya ¥ sloistoy anicctrop- 
noy srede 


PERIODICAL: qussh) Akademii nauk gs3R, 1959» Yol 126, Nr 5» PP 967 - 970 
USSR 


ABSTRACT : The author of this article made attempts to calculate the elec- 
tromagnetic field on the surface of an anisotropic, conductive 
medium 2 <0- The following conditions should be complied with: 
The field is produced by a circuit whose current distribution 

in z = 0 is known. without limiting the general nature of the 
problem, it may be assumed that the circuit is represented by 
an elementary dipole. The field in the half-space 270 is as- 
gumed to be quasi-stationarys and in z2<0 the displacement cur~ 
rents are assumed to be negligible. The afore-mentioned aniso- 


tropic, conductive medium ia such that 0, = 6, # 5, and o, * eg 


a H ° t 
cara 1/2 O, 3 6, (2) > 0 and 5,(2) > 0. Under these conditions, the 
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On the Propagation of a Variable Electromagnetic gov /20-126-5-15/69 
Field in an Anisotropic Medium Consisting of 
Several Layers 


problem consists in the integration of the Maxwell equations. 
The tangential components of the field are assumed to be con~ 
tinuous at the surface of diacontinuity o(z).» For isotropic 
media, similar problems were already dealt, with by Sommerfeld, 
Fok, and gtefanesku. If B = grad ) + io A, the condition of 
c F oA oA 
c x y 
4 " +t : nom io + + 
the gyratitios anisotropy is written ) An [é (F Dy 
+ are . After several transformations, the half-space? 270 
(for air) and z2<0 is then digcussed, some special cases are, in- 
vestigated, and explicit formulas ere written down for Ho E 


and EX’ There are 2 Soviet referencese 
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(Moscow State University 4meni Me V- Lomonosov 
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5/044/62/000/002/056/092 


[400 6111/6444 


AUTHORS s Pikhonov, A+ Ney Samurskiy, A- A. 


on the best schemes of aiffer 
rnul, Mutematika, no. 2, 1962, 31 

Vses. soveshchaniya po different- 
1958". Yerevan. AN Arm SSR, 1960, 


TITLE: ences 

PERIODICAL: Referativnyy zhu 
abstract 2Vi71» ("ir. 
siai'n. uravneniyam, 
167-178) 


the equation of differences which in a 


TEXT: One constructs 
certain sense is the best one in order to approxime te the differential 
equation 
& (e(x) & : 
2 (a(x) B) - ae) w+ HH) = ° (1) i, 
oo“ ; 


If on the intervals of 
and k is three times 
he equation 


inuous coefficients. 


with piecewise cont 
q und f are twice, 


continuity the functions 
continuously differentiable, und if the coefficients of t 


ot differences are functionals of k, as fs satisfying certain natural 
restrictions, then the constructed equation of differences has the 

second order of exactness, i. @- its solution is aifferent by o(n?), 
where h is the Lattice step, from the solution of the boundary value 
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$/044/62/cC0/002/056/092 
On the best schemes of differencas 0111/0444 


problem (1). It is shown that the equation of differences which - 
satisfies ull the proposed demunds and possesses the second order a 


of exactness, is uniquely determined. Proofs are not given. A great 


deal of tne results had been formerly published by the authors. 
(RZh hiat, 1960, 4570, 14419). 


(abstracter's notes Complete translation. J 
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It. 6 SV, 16,2400, 16.3400 $/020/60/131/04/13/073 
AUTHORS: —ikhonov,A.N., Corresponding Member AS USSR, and Samarskiy,A.A. 


a 
TITLE: Standard Homogeneous Difference Circuits,» 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol.131, No.4,pp.761-764. 


TEXT: The present paper is a continuation and a partial generalization 

of the earlier investigations of the authors (Ref.1-4). The authors consider 
homogeneous three-~point-difference schemes for the solution of the boundary 
value problem 


(1) uM Fy a & [iclx) $2] -a(x)u + (x) = 0, exe 1 


u(0) = u(1) = S- 

The coefficients of the schemes are determined by certain nonlinear 

functionals, where the class of the admitted functionals is greater than 

in (Ref.3,2), so that the difference schemes are more general. If the 

functionals especially do not depend on the step h, then the scheme is 

called canonical (standard circuit). The authors investigate the order of 

exactness of the proposed schemes as well as of the error which appears 
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Standard Homogeneous Difference Circuits $/020/60/131/04/13/073 


during the solution of a single boundary value problem. 
There are 4 Soviet references. 


SUBMITTED: December 31, 1959 a 


Cara 2/2 


ae 
Rees does as 

FIRST tak ey ASO Oe Re 

Be a 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755610020-4" 


"APPROVED FOR RELEASE: 07/16/2001 ; 


gS Ne ee a ee 


1b. 34D0 3/026/669131/06/010/071 


AUTHORS: Tikhonov, A, N., Corresponding Member of the Academy 
of Scrences USSR, and Samarskiy, A. A. 


TITLE: Coefficient Stability\Br Difference Circuits 
— eae 


PERIODICAL: Doklady Adademii nauk SSSR, 1960, Vol. 131, No. 6 
Pp. 1264-1267 


TEXT: Let the boundary value problem 


(1) | Croat ae 4’ f +. se |- am) wt+fdeo , Ckxea 
uted Pia bee ie te (42 34 


be considered, the coefficients of which are 
and bounded, Let a= {x © 0, x, = hy ... 
and 


piecewise continuous 
Xp thy wee, x4) ath =e Tf 


Croat) 


(3) Ly = 410, -¥ d/h = Cy - ¥ /ah i= DY y+ FP 


h = WP — ‘ 
At = Ae, ©), B= B [RO], -1<s<4, P; tas ae 
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s/020/6691$1/06/010/071 
t 


Coefficient Stability of Difference Circuits 


D 2, q@u+sh)] Fe © L$ Oj+sh)] | -O5 <s< o5. 


The functionals ab, BD, 5% ph are assumed to satisfy the assumptions 
Ay, Ag, Ay from (Ref.1), the D4, F> to be linear. 
Ly is called conservative if BY cS AP 


Let y; and F, be solutions of the problems 


Cp.a.¢) i 
(8) L, Y= ©. Ditty Bee ua ae Yu F tae 
(nag ow re rs 
and Le y: = 0 ‘ Ye = 3 Yau =, 


where 
awe N ~ 
(9) ee yy = ies ( Ay, | BP = Vy. | A? ) = D, y; ary a 


(3) 1s called stable in coeffioionts, if from 
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N-4 Wea 


~ | ~N 
Ge NIT ORE Min SLY: HR id Gin 
CIO} > sie - 
<h h st Ow 
2 IDO ~ Di th= gChy , rs [FS - FP the ety 


Where §(h)>0 for h ~» 0 it follows 
(11) ly. SAAS es eC See: . ee h->0 


(u(x) is solution of (4). 


It is shown (theorem 4) that i 
: t is necessary and f 
Stability in coefficients of (3) that (3) ie peste we 
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Coefficient Stability of Lifference Circuits 


The authors give 7 theorems | 
and 2 le ° 
There are 4 Soviet references. cei V4 
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8/044/62/000/006/075/127 
B168/B112 


Kh. 3900 

AUTHORS; <Tikhonov, A. N., Samarskiy, A. A. 
TITLE: ‘Uniform difference schemes 
PERIODICAL: Referativnyy zhurnal. 


Matematika,.no. 6, 1962, 24-25, 


abstract 6V131 (Zh. vychisl. matem. i matem. £1ze3 Me 4; 


no. 1, 1961, 5-63) 


TEXT: . Results obtained by the authors and 
(RZhMat, 1959, 9482 and 10155; 1960, 3453, 


schemes are studied for the solutio 


p(ksasf),, S 4 [ «(x) du 


u(0) = uy » u(t) = uw 


published from 1956 to 1960 
id 11 4570, 12120, 144195; 1961, 
1¥244, 1V¥245, 10V221) are analyzed with substantial revisions, 


Uniform 


n of the first boundary value problem 


dx | ~a(x)u + f(x) = 0 (0<x<1) (1) 


where the coefficients k, a, f are piecewise continuous functions 
(ky ay £@ °)) with k(x) >M>O and q(x)>0: The characteristic of the 
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Uniform difference sohemes _B168/B112 2, 


family of difference schemes for differential equation (1) in class g6) 
of piecewise continuous coefficients is given in §1. The authors examine ae 
the three-point uniform difference schemes u(ksasf), which are , ‘A 


characterized by the linear generating function 


[G(m), (a), (8), Fs)] = 5 [aor G8) ~ a 6 -3_,)] 
« pir ag + play) | 


where each of the coefficients is a functional: of only one coefficient 
of equation (1): 


(ask). a[(e)] , plisk) = B*(E(«)] (-1¢8 <1), 


pita) - Dae) plist) o F'(#(s)] . 


po and Fo are linear functionals. The error in the approximation of the. 
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8/044/62/000/006/075/127 
Uniform difference schemes B168/B112 


scheme eae y (nea f)y) = (OKra0f),) ’ 


where q(x) is the solution of equation (1), is investigated. For this 

purpose the function 9(x,u,h) is expanded with regard to the parameter h 

and the.'coefficients at the powers of h are calculated up to the r-th ! 
orders This is possible on the assumption that the master functionals 


ao. Bo po, Fa have derivatives of the corresponding orders both for the 


parameter h and for their own functional argument. A determination of the 
rank of the functional, including requirements for differentiability, 
uniformity, monotonicity, and normalization, is carried out. Proceeding 
from the concept of rank of the functional, the authors study different 
classes A(a,, Nos ny) of schemes in which the functionals A” and B® have 


the rank Nyy ph and Ff the ranks ny and Ny) respectively, and are 


determined on the interval -0.5¢8¢0.5. Special families of schemes - 
conservative, discrete, and canonical - are examined. The necessary and 


‘ sufficient conditions of the nth order of approximation of the scheme 
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Uniform difference schemes. . B168/3112 


1(kras#) (n = 1.2) from class L(n + 1, n, n) are given in the form of a 


series of correlations for the moments of the master functionals. Problens 
associated with the convergence and accuracy la the uniform difference : 
schemes in the class of smooth coefficients C(™) are studied in §2. Using 


(k 


the apparatus of Green's difference function for the operator Ly a) the 


authors demonstrate that a necessary and sufficient condition is the nth 

order te approximation if the scheme u(ks ast) from plese L(n + 1,n,n) for 
nn 0 mn . 

k(x)¢c k’ m>n + 1, q(x) ¢c a, m> a, f(x)ge ft" Mp? n is to have 


the nth order of accuracy. Uniform lower and'upper bounds are given for 
Green's difference function. In the study. of the convergence and 


accuracy in the class of smooth coefficients the norm yl "ocientY al» and 


: Ned: 
in the class of discontinuous coefficients the norma yl, = S_ byl and 
, ie1 : 
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8/044/62/000/006/075/127 
1 


Oniform difference schemes... B168/B112 
N-1 i 

7 VN. 

iyi, a h| D Vet are used. The order of accuracy and that of 
isi s=1 


approximation of the, scheme u(krasf) in class o(n) coincide, but in the ci 
Class of discontinuous coefficients, as is shown by an example, this is 
not BO. The error of approximation g@ and g? where x = x -x = x 7 
‘ n n+1 n n+1? A 
i.e. at net points adjacent to the point of discontinuity. F(x.< E $ *ne1) 


of the coefficient k(x), tends to infinity for ho. However, in §3 it 
is shown that the solution of the difference e uation will converge to the 


solution of equation (1) if the scheme (ks asf in clasa Q n) satisfies 


the necessary condition 


hh h oh 
ACFsh) = n(Brg. sy + 41449) = e(h) 0 (2) 
“PBB Anne | 
aa aa = k s e(h) ~0O forh =O, (2') 
1 
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Uniform difference schemes B168/B112 


where ky = k(F - 0), k= k(F + 0). If the scheme (tsar?) in gi) is to: 
have the 2nd order of accuracy, the following conditions must be fulfilled: 


n2o” = o(n), n2gh_, = 0(n?), AFrh) = O(n). 


Any conservative scheme of zero rank satisfies the necessary condition of 
convergence. For a scheme of type L(1, 0, 0) condition (2) is a sufficient 


condition of convergence in the class of coefficients K(x)a"), a £9), 


In $4 a norm of perturbation of the coefficients of the scheme is 
introduced and a definition of coefficient stability of the difference 
scheme is given. With a small distortion of the coefficients of the 


scheme the "perturbed" scheme must. converge when h 0 in gi » Lee 
a N-1 


\7 - ul, © e(h) 40 when h 0 Af a> - aml, = a [a2 ew aP lose g(n), 


{Bo - BAI, wet ie} Dl eet), ir = ri, = o(h), (e121 values of 
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ee aaa a 


o(h) +0 when h 0), where 7 ie the solution of the difference boundary 
value problem with disturbed coefficients ive By De ae and u(x) is the 


solution of problem (1). Its conservativeness ig a necessary and 

sufficient condition for the coefficient etability of the canonical scheme. 
Questions relating to the convergence and accuracy of the conservative 
difference schemes are studied in §5. It is demonstrated that the 

zero- -rank conservative gcheme ay in the class of piecewise FA 


continuous coefficients (k, qs £..q ); any conservative ‘scheme of the 
first rank has the first order of accuracy in the class of coefficients 


gi) (m> 1); any conservative scheme of the second rank which satisfies 
ares -econditions of the second order of eperoxnet oF has the second order 


of accuracy in class ol? , but in class Q’™’ (m>1) the pits These 
theorems are proved by means of ana priori estimate H2ll,s € Milgll o» where 


zis the error in the solution of the difference boundary value problem, 
and 9 is the error in approximation of the scheme Ln Krart in the solution 
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Uniform difference schemes B168 
of problem (1). By estimating the error of Epuehetae tick o from the 
norm Is it is possible to reduce the rank of the master functionala 
and the order m of the classes o (2) or a2) of the coefficients of. 
equation (1). [Abstracter' s note: Complete translation.| 
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TIKHONOV, A.N,; SHAKHSUVAROV, D.N. 


Asymptotic irregularities of electromagnetic fields induced by 
an alternating current dipole in layered media. Izv. AN SSSR, 
Ser. geofiz. no.1:107-110 Ja '61. (MIRA 14:1) 


« Akademiya nayk SSSR, Institut fiziki Zemli, 
(Blectromagnetic prospecting) 
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S/208/6 1/20 1/0984 S/T 
16.390) 16.6500 A060/A 126 
AUTHORS ; Tikhonov, A, N., Samarskiy, A, A, (Moscow) 
TITLE: The Sturm-Liouville finite difference problem 


PERIODICAL; Zhurnal vychislitel’noy matematiki 1 matematicheskoy fiziki. v. L. 
no. 5, 1961, 784 - 805 


TEXT: This is a continuation of the work on homogeneous difference schemes 
reported by the authors in the same journal (v. 1, no, 1, 1961, 5 - 63). The 
solution of the Sturm-Liouville problem for the equation 4 
(k,q) (k,q) a du ‘ 
L u +Ar(x)u = 0, O0O<x <1, L us adk(x}e] ~ q(x)u(x) (1) 


by the method of finite differences has been treated by a number of authorg, They 
treated problems of precisicn and convergence in the class of smooth cosfficients 
for difference schemes of the partial type. Subject work treats difference schemes 
studied in the above contribution, for the solution of the Sturm-Liouville problem 
in the class of discontinuous ccefficients Q\"), The formation of ths problem, 
the characteristics of the original family of difference schemes, and the proof of 
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The Sturm-Liouville finite difference problem A060/A126 


the convergence of the finite difference method are presented, With the eid of an 
a-priori estimate the order of precision for Q(m, 1) for the solution of the finite 
difference problem at h-70 is established, It is-proved that the differance 


acheme 
1fksQAr) = (ayz), - ay + Noy: ve 
whsre 0 ‘ 0.5 ee 
d a 43 
ac [ V3 Sen) s ds J q(x+sh)ds, fr = if r(xtsh)ds, 
vl 7 & - 5 ; -0.5 ' 


i) 


ensures precision of the second order for the class of discomtinusys coef? istents 
In the continuations to follow the authors promise to treat nomogensous Finite att. 
ference schemes yielding arbitrary orders of precisicn in the class or press -tby- 
piece continuous coefficients of equation (1), as well as the prohlem of practaiaa 
on non-uniform grids, There are 5 references: 2 Soviat-bloc and 3 nom-Savlss- 
bise,. 
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_TIKFONOV, see LIPSKAYA, NAVs; DENISKIN, Nukes NIKIFOROVA, NoN.; LOMAKINA, 
Ze e 


Electromagnetic sounding of deep layers of the earth. Dokl. AN 
SSSR 140 no.3: 587-590 S ‘él. (MIRA 14:9) 


1. Institut fiziki Zemli im. 0, Yu.Shmidta AN SSSR: 2. Chlen- 
krooespondent AN SSSR (for Tikhonov). 
(Magnetism, Terrestrial ) 
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TIKHONOV, A.N.; LOMAKINA, Z.D.$ SHAKHSUVAROV, D.N.; ate 
eet 


+ oer tl * 


[Tables of impedances for stratified space in the field of 
a plane electromagnetic wave] Tablitsy impedansov dlia sloi- 
stogo prostranstva v pole ploskoi elektromagnitnoi volny. 
Moskva, Izd-vo Mosk. univ., 1962. 48 p. (MIRA 16:3) 
.. (Electromagnetic waves) 
(Geophyeigp—Tables, calculations, etc.) 
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TIKHONOV, A.N. (Moskva); GORBUNOV, A.D. (Moskva) 


Asymptotic error expansion in the difference method for solving 

Cauchy's problem for a system of ordinary differential equations. 

Zhur.vych mat.i mat.fiz. 2 no.4:537-548 Jl-Ag '62. (roma 15:8) 
(Errors, Theory of) (Differential equations) 
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TIKHONOV, A. N. (Moskva); GORBUNOV, A. D. (Moskva) 
Optimality of implicit difference syatene of ue yells type. 
- 7 t. fiz. 2 no.5?93 - ° 
Zhur, vych. mat. i ma qn 46s) 


(Differential equations) 
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